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, n >^'i/-^f : Pl 0^f><J0SSraw^;K^jSfr+B^IS^-^Q n till O^j^SE 
IVr 1 tOWfeH^^BELTn^^W-^ST-l 0 OjEfflA^JMHF ( + ) HA 

ti3«t^R3^\ xtiir&^)i<xm^<7)W}±mzft*'$&ftm j ^t 

1 OOftffiiJA^T- (-) M^^o 
[0 0 4 3] 

HI 7 OflKfrigg&SB 1 b -Ct±, mSH&tfcJittfc* 3 Oj£tn:3RT-R 3 Offlt 

ttifE#2 003-3063105 



#11 2003-144735 



^-vl 20/ 



[0 0 4 4] 
[0 0 4 5] 

(mm<ofms. ) 

m 8 OfHHIIIB& 1 0 0 c <7)'&ifr®ffiU 1 c -C(±, Atti^HHUfi'Jf if»iSfTR 
f ft, rrw^-?H^-l 0<7)AffiiJA^SraT (-) Kj£ffl«#m#V o 

-si-v i ^x^asT-towuiatt^tL-s©^^ /^>^ c 1 1 ^tUo txt'j 

■>^>aV^2cI±, fllPJJAMT- (-) H^9ttitlT>-7 c 3 0W» 

o fc, ^a^^^«OiEffitIISI^Qp oco 
lEffliJA^JroT- ( + ) t£^LTi£tf^ft&fll^#i#T-R 1 fc, 

o ojEHBA^arf- (+) tiiogijisEfvr 1 t<7)ranis:tt«bn* 

[0 0 4 6] 

BI9I4, H8<7)^taai^T>-7°3 OO*^^IHE&«^<7)0!l^^-riIIS§ll-e^ 

^ o 

HI9(7)it+@ttl^T>7°III{E& 1 5 3 (= 3 0) Tfi, m^mii V c c £ IUS&T- 
xmfiV e e (7)ffll,Z, 7^7>y'xni, T 2 ri 5 l£tt <bft, JgtfCR c 

<7)— ^r<7)^56 ? m^«fiV c c , ffll^OSiBglM^M 7^7/yXni«3 
V? tK&faZii&o ffiLfr* C t tft'ifMte^T-R f fc75*ifi[^|U»«c 

£ft, /^W^ffl-^-V i fifStf^-V^v^C t h^yy'^n 
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[0 0 4 7] 

HI 8 o^EE&SB l c-eti, «5M£#i«\ IMfii^f^R f ^Itlttl^T > 

V o n £f#£ C «h75 ? -e§ £ c 
[0 0 4 8] 

[0 0 4 9] 

mnnfm*. ) 

mi o (i, ^m<r>mm<7)fm4 (Dmrnu^m^— wi^trn * ?m-c 

Hll 0C^L^^HMO7T^4^1PllIS&l 0 0d(i, Ii«10tXf 
'J ->X3>/^-^g2 a MlWtXt'J yX3>/^l/-^^2 dCf lift 
x.& -I.hu ftp x., 3>/^-^^T2 0OftffllA2j*r?- (-) KJEflgit £jHt& 

[0 0 5 0] 

HI OomPHIlfSl 0 0 d^tlOtXf'J vX=r>y^-^fR2 d(i, IE 

0 lE^inff-^Q ptmi <vmmmi±mv r 1 ^onuomn^mLTn > 

;<U-?mJ-2 O'DJEMXt}^ ( + ) KIEfl&iS OJSiiftHF-R 1 & 
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i3«t^R 3 & x.xrm 4 (nrnticm^R 4 tzmz.z> 0 mmm$& i o o aco 

05t[US&IHn d(i, nw^-^T-2 0OlEffliJA;M?- ( + ) t/^uxjf-^V 

1 <7)AMT-^P B 1Cf£tt^ft&$i5}-* -y^n'v^ C t l<h, ,*v- *?%^2 

ooiEtiijA^JiT- (+) mfrh&xm2<Dmjim : ¥-R 2 z^ts&f&xtimjLtfr 

[0 0 5 1 ] 

qp tmmwmm^Qn<n2 7hm^nnLxi±^^z>i)K uy/^v-9m^2 on 
,a-jzov^r(i, mm^mmi tmxb&o 

[0 0 5 2] 

mmWB, 1^13 <7>fHP [US£ 1 0 0 a T\ H/ L <7) &f£J# WM (c £ tt £ > 
siU-tm 1 ?- 1 0 HX*-r*#IS»A^«ffiS:V ichJsi^VicltU n 
>/^-^^T-l OOjEfflJ3«tO f jSfflW#tb^«ffi : £rV q h&£W q 1 ti"* 
&m.W)Xt)W±.* V i chisiCKVi c Hi, <fc*>85£ ( 1 ) , (2) o± 

V i c h = (Vqh-Vrl) *R2/ (R1+R2) • • • (1) 
Vic 1= (Vql-Vrl) *R2/ (R1+R2) • • • (2) 
[0 0 5 3] 

&tz*>\z&, V i c h=-V i c 1 t-t-%>>&m&$>*) . &T<DW&: (3) HtjtT 
ioi:Vr 1 OfitfWt 

Vqh-Vrl=- (Vql-Vrl) — Vrl = (Vqh+Vql) / 

2 • • • (3) 

[0 0 5 4] 

ZZX-mz, V r 1 (3) £S»£3$:vMiKi _ <&fc, V i c h=-V i 
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[0 0 5 5] 

X s ) iz-f &tz a6Hfi, n w^-^T-l 0<^fUt#^Ac tt^. :fctf>»5$; ( 
4) W^«r ! iZ.-fS|J£$-iJ:*£.5?* , **o 

Vich> (Vqh-Vql) /Ac , - V i c 1 > ( V q h - V q 1 ) 
/Ac • • • (4) 
[0 0 5 6] 

z<d%±3c ( 4 ) <7)^f^(i, m«s& i omxm^R i, m2 ^mm^R 2 & 

ii/Vr 1 -eix^i" & - 1 tfx § £ 0 

[0 0 5 7] 

^^ff^,4^IH 1 0<7)tliHHS§ 1 0 0 dtii, rr >/*l/- ?ff^-2 0 OIEfg 

tipfs-^-Q p & j: mtmmmm^Q n<7)H^ttj^w ( v q h ) x~<b*), 
Lttgoia^iE** (vq i) tLfc*£\ *>'*\s-9m=¥'2 o<D&mm^M 

tL-i-^HttX^WffiV i c hWV i c 1 ti, 
V i ch= ( Vqh-Vr 1 ) *R2/ (R1+R2) - (Vql -Vr 1 ) *R4/ (R3+R4) 

(Qp#HtE Qn^Ltti) • • • (5) 
Vic 1 = (Vql -Vrl ) *R2/(R1+R2) - (Vqh-Vrl ) *R4/ (R3+R4) 

(Qp^Ltt.ll Qn*TOS) • • • (6) 

[0 0 5 8] 

d-c\ (7) ^ijiottst, SsS (5) (6) o&f*tt 

, #t<D%&: (8) (9) WJ:ii:fWo 

K=R2/ (R1+R2) =R4/ (R3+R4) (7) 

Vi ch= (Vqh-Vql) * K 

(Qp^HtE Qn^Lti) • • • (8) 
Vi c 1= (Vql-Vqh) *K 

(Qp^LtE Qn«|) • • • (9) 

[0 0 5 9] 

15, ^mm^mxn, (7) ^mntLtz^^z.tx^ vr nzmw 

mm 2003-3063105 



&BL 2003-144735 



24/ 



iCV i c h=-V i c 1 ^li?«:i:«^o 
[0 0 6 0] 

o«flSf*ffi^iaJK**3g|ft-f -5 t— «!:W»cv r l T^ift-f :wv r l ofgco 

fcv i c h = -v i c i zm-^nmx^&o 

[0 0 6 1 ] 

mmmm.s. ) 

& <?> o 

H 1 1 (C^ L/:$II«fi 5 <7)ffl[Ui& 1 0 0 e cofJfi^HU&gR 1 e fi, IE1PJJ 
A;MT ( + ) <h^@|^S^V o nOaitl^T<t<7)F B lU^l O^'JfilJm^T- 
Rf 1 ZmfiiLnMXjjMJ- (-) tlEfflfabHt^Vo p^tU^^Wi:! 
2 0ft';§31«^T-R f 2 ZmmirZ>mMT>-7°4 0 t, /^Xfr^V i (7) A* 
^T-^MKjT^tM O^MiJA^^firF- ( + ) ^PlClS^WtM'^ 

ct it, vwrnm^tmrnryvA o ^miy a^t- (-) fcoran® 
^m^j-e#^»3>/^-^*T-2 o jEmumm^Q p ^kit>-7°4 ooie 

timMT-t^F^mil^EEL-Crr >/n°W- ? ft^- 2 0 ^MiJA^JiT- ( + ) 

hje» it^^tt^^ i wwt-r i £ j: x/m 2 (Dmam^R 2 mmmm 

T2 0 (DnmXt)^ (-) tcJE»«i^tt**3OffigL3!l : f-R3*5J:0 f *4O 
J&fltifT-R 4 tfrhm$LZtlZ> 0 tfz, ¥-ffim<DKA7-V "s*zi>s*V-9U2 
e 14, IEffi$K5Hg-^V o p i3 J: U f jS£ffl«59*fl|-?-V o n Offifiri*— ;#a*±GfclH*JE 
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-^•V o n Ofprti^-^-^TfifiJS/E L § ^fjtJ^±75^ jaT^'^h L^it^tC, *K 
[0 0 6 2] 

EI l 2(i, Ell 1 <^fIPE^<^*^fi^^[l]j^f»^^-^J^^i-i]Mlll^*^o 
IHl 2<7)^HI5^1 11 (=1 e) T"(i, mWM&V c c i: H13&7-xmf£ 
V e e <7W;, A^f-n^^^Tl, T2, T3, T 4 t , J£#lR c 1 
, R c 2 frht£%>m.W)T >-7° A 0m%rthKZ>o A^f-7f7>y^nU 
JSfJtR c 1 1i*W3\\-&WLZti, 7h7>v^n2 USfctR c 2 tfWJ 

«$c£ftT^& 0 P^v^^miril l(i, ffiRc 1, Rc20i^y> 

-/jt^tti^o 9 h v y 9 T 1 <7)^<-xg|5ii/^;l/X'ff-^-V i p 

*-7 h 7 ^ T 2 ^^-^HSCStao/^^llf V i ntf\ 

&mt!£ti, F7>y7n4Wx> y *^fcjffi*§0>«5Mg-3- V o 

[0 0 6 3] 

txt'JyX3>^ , l/-^|52 0 1 (= 2 e) Tl±, «ig*fi:V c c t 
HKT-XfffiV e e WllC, ^-f - 7 h 7 T 5 , T6, T7, T8 

Wc3, R c 4t5^^^>=?>/^-^^2 O^tfbtL-So ^-f 
? h ? y 9 T 5 £: Jgi/tR c 3 rintyjKSMfcSfu 9 h =7 y VTs 9 T 

6 fc«#LR c 4 7iWJ^^^^nrv^ 0 i^v^^mv)!Ll 3(i, *£#lR c 

3, Rc4<Of*,f)^-^i:tii«5o h 9 >vX*T 5<£>^-Xg|UC 

JE+S<7)«7>ffi-^V o p^ATtJ^tL, h 7>y^^T6^^-^H5Cl 

j£Of$5Hf V o n £ ti& 0 ^-7i>7>^n7^x>7? gj^ 

fjiEffiOjEffl^P^Q p7& ? tB^J$tL, /<>f#-9 Y y y*j*9 T 8<DJ-< v 9 

[0 0 6 4] 
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o^-^cii. v i c h = -v i c i t-r&tztb\<z\$^ vr i m^mzmu^k. C 

[0 0 6 51 

mm^fms^mmm^ 1 o o c<7)ittimtiT>7°3 ow^/^Txts ( 

i£t#B#<7>mj±) £Vab<hU H/Lco^f^f^S^^tt^rf >/^-^^l 

0 t<zXt)^-Z>&MMAt)mJ±ZV i c h&J^V i c 1 t U >/N°l/-?|fT- 

1 0OH^c7)tti^mffi^V q h t U L#tJ8lOtB;fcWE*Vq 1 tlr&t, & 
f^Wt^M»A^mEEV i c h&Xt/V i c 1 ii, ^Ot^ (10), (11 
) (7) J: n lZ7r,irzttf'C£Z>o 

V i ch= (Vqh-Vrl) * R 2 / (R1+R2) +Vrl-Vab • 

• • (10) 

Vicl = (Vql-Vrl) *R2/ (R1+R2) + V r 1 -V a b • 

• • (11) 

[0 0 6 6] 

K = R2/ (R1+R2) tiS^^X^ Vi ch=-Vi c 
{££^a6£t, ^X<D^ (12) <0J:9^£*i&o 

(Vqh+Vql) +2 ((l-K) * V r 1 - V a b) =0 • • • • 

• • (12) 

[0 0 6 7] 

-f%t>-tb, V i c h = -V i c 1 t % ZmftZm&lr ZfzfrltZli, ifcft (1 2 
) %m%LlTZ>&^&Z><D-V\ K, Vrl, V a b OK ^ fitfcft (12) H^t 

[0 0 6 8] 

l^u hi i ^TT.Lfzmm^ms^mmmi o o e -ei±, h/kom 

JW^t;i3lt^>3>/^-^^2 OtcAt/-r^#ME!jA^*E^V i c 
ZfV i c 1 <h U n >^W-*f5iT-2 OOJE^l^f-^-Q p^<t^t^lP«-^ 
Q nc7)^tL-etL<7)H^<7)tB*mEE^|WID (Vqh) , fn-?^Ltl 

Om^«l±^IsIi: (Vq l) T&i'K Hl7>7'4 0O^^-'f7^1E (UW 
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Bfcomi±) ^Vabtt^i:, #MI*A^mi±^V i c h & X W i c 1 fi, & 
(7)1^ (13) , (14) OJ: ^ H^-r- -h^T-^^o 4**3, HJSO?F^5tci3 

^t*>, (4) ntkmimfczit o 

V i c h = (Vqh-Vab) *R2/ (R1+R2) - (Vql-Vab) 
*R4/ (R3+R4) 

(QprtWm Qn^Lttl) • • • (13) 
Vic 1= (Vql-Vab) *R2/ (R1+R2) - (Vqh-Vab) 
*R4/ (R3+R4) 

(Qp^Lttg, Qn^H^S) • • • (14) 

[0 0 6 9] 

K = R2/ (R1+R2) =R4/ (R3+R4) ••• (15) 
t & < t , ( 1 3 ) , (14) li, &OSc5£ (16), (17) Will: 

Vich= (Vqh-Vql) *K (Qp«I, QnM 

J@() (16) 

Vicl = (Vql-Vqh) *K (Q p £*L#USL Qn« 

S) (17) 
[0 0 7 0] 

«9, *Il<Di,it*lt V a b KftM^KV i c h=-V i c 1 £j£3zl£ 
[0 0 7 1 ] 

(B 1) H/LO#«#JftJ^l£tt&3>/^-*^2 0OHK)A^mi±V i 
chiJi^Vi c Hi, 1?iJxJ£\ ±f£L^ii?)fi3 T*(±^ 1 0^iH«i±flSV 

(B 2 ) *mM<7>MB 5tii, Si W*i|Smi±fll V r 1 ^i^mSSgP 1 e<OT> 
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(B3) ®&<?>n t ffiME.*i&mfimWrr & Vqh, Vql, Vrl, Vab 

(B4) ii^i3r*ii, v i c h = - v i c i <n$k&&mmT'$>z>-t)^ mm 

<7)ff^5-C(±, V i c h=-V i c 1 «r§^UHa-C#*o 
[0 0 7 2] 
(Il<7)ii6. ) 

HI 1 3 (2, *5£W<vmn<nfm 6 otIp|US&<7)fl|^(7)-^j^^i--7*n ? it" 

& •?> o 

eii 3 {ZTT.Ltzmmwme (Dmmm^ 1 o o fm mz.it, m^mm* 

(^^p fl t ^ t 'J y X n > ; ^ - ^ |! 2 d ^)IEi A^^f ( + ) (HE1f<7)fi?i5Hf 
fVop, £J:a\ JlfijA^JjrF- (-) tzmmcoffitftm^V o n*A?)T£Z>£ 
ti:, ^xlf-^V i ^JEtBA^MSMf-^V i pioiMAJilflfV i n 
«&1-&^lWHtlI]ift5 0 Sr. tt^-iattapi f OA^ftflDLTv**,, 
[0 0 7 3] 

la 1 4 ti, in 1 3 (omnm^ritmBU 5 0 oiiii&*j£<a— m^igi&ig'r-* 
m 1 4 ^utMi-sHfciui&SB 154 (=50) t?u\ tiiev c c t mg&r- 

V eeO^i:, /^-f-7h7>y^ni, T 2 , T 3 , T 4 <h , JSift 
Rcl, Rc2, Rel, R e 2 frbte ZMWliS^tM^ 5 0 ffWf bti& 0 /< 
J 7 h 7 > vX ? T 1 <D =j P * ?#jmt£#LR c K J- 5 -y ^flJtC&fctR e 1 
1>*Bffl $ tL, AM't-7h7>y^^T2^)3l/^^|| KSJ/lR c2, x 

5 y *ffiiJiCj£t/LR e 2 ^E^iJtC^M^tLTV^o i £\ n#v^^mt I 1(2, J£ 
SRcl (Rel), Rc2 (R e 2 ) <D hfr-~H ^fifL^o ;Utf-?h 

* t 2 <7)^<-x^tc^2 <nmmni±.mv r 2 7& ? A^$n^ 0 /*>r#-9 h^>v 

[0 0 7 4] 
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III 1 5 fi> ^HWOHifeO^ 6 <50®5SIsl8&<50fllfiKOgiJO— ^«r^i--rn y ? 

fifVop, £J;0\ ftffiiJA'tJ^T (-) i:«fflOftmVon*f>44¥ff 
£ d j5»f> nTfg t -6 ^ * - K^OgMft^«53*IIII& 1 g fcfijffi L 
/^■e**« HI 0Ox.tf, [HI 3 0ftfflllftl 0 0 f O^S-i^ 

1 f £y>f K^<a*«^#IIIi&K^*fc*!>K, 9 C t 

>/^_^^ 2 0 OjEffliJA^STF- ( + ) fc<7)IWtC3 w^-^ifT-2 0fflij7& ? * 
V- K££& J: -9 tcjt^jtc^ KD2 ^iL, KD2W77- K 

fciEtVbtOWi:y'ft- KD 2« s # V- Kt <fc 3 13 r-f KD 1 

ir (-) h^\z-=iy o flirt** v- \ f t&&£nlzW.mzmr 
- KD 4 ££|*U ^>f KD4<7)T/- Kt«JE1iVb t^Hi:^t- K 
D 2 fflrt** V - K t £ £ J: 9 K * - K D 3 Ltv^ D 
[0 0 7 5 J 

i 1 6 l±, 015 O^PifM^^x n 9U2 gOdll^fi^cT)— 

III 1 6 n^fffimtX-f *>* rr ?g£2 0 2 (= 2 g) "Cti, Hi 1 2 U 

^UcflltXf'J i/Xu>/*V-9U2 0 2 <7>t£tjrLR 2£J:«#lR 4<DX 

tsm^^zm 1 wi-iiEiv r 1 izmmztiZo 

[0 0 7 6] 

mi 7ti, ^%m(r>mmmm^(o y i%mm^<r>m^^h\zm(o-m^-t-f 
h 1 7 izjF Lfzmmvfm e o&mmR iooh -cti, «^fi^-**jEfflo«at 

F7>vX?) <0#«§l5&8W3*iai& 1 h SrflJffl Lfc«n4, H 1 7 OfliJ-e 
(±, tf!lxJi\ H 1 3 omUIH^ 1 0 0 f <DffiLfrm&W 1 f * 9 4 Y7h<T> h 7 

y v 7. ? zm^tzm&w$!tftmmz-t &tztb\z^ aMHf^v^c t 1 

^-^f^2 OcoftflJA^^ (-) ^iCW-VA'yKt HUt^-* 
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f7> vX 9 T 2 O^-X «hmj(±fiV b, Vc t^f^z h7>y'X?T2 <7)^- 

XW^ ^ y ? , mffiffi V b 7^- X , mEE1i V C 7& ? :3 P ^ * £ & & £ 9 tC h 7 

1 Wt^'y^C t 2 tn>^"l/-?|^2 0 

WMJA^^fbtF- ( + ) hOP^C^+^v? C t 2 W^-XT-rr 
m=F 2 0 ffl^rr U ? ? t & Z> X n iZ V 7 > v X ? T 4 U F7>yX^T 

4 »^-Xtt)±tV Vc h 7 > vX ? T 4 O^-xfWi < y ? 

, mffifitV brt^-X, iSttV c 1/ 7 ? t ^1. J: t C f 7 >y ^ ^ T 3 ^ 

[0 0 7 7] 

H 1 8 (i, EI 1 7^¥iItX7'J vXn >/N"^-^gp2 hOUlg&tft^O— 

£^i-[U{&[ii-c&&o 
m i 8 <7)^p?£rM t x -f >; ->x=r >/^ix-^gp2 o 3 (=2h) -eta, m^mfs: 

V c c <h[a]S§T-xmfeV e e ^IC, 4?— 7 F7> vX ?T 5, T 6 t , 
SfftR c 1 , Rc2^t>4^3 W^-^SfT^ O^lt^n^o b 
7>y"X^T 5(7)^1/7 7 fUJHtmR c 2 ^3tc £ *i, /*>f 7F5> 

vX? T 6 Or? 1x^7 yfiniJMLR c 1 #WJ«M£ *iTv>£ 0 /^^-7h7 
y vx * T 6 0^-Xg(5HIEtg<7) A^MSrj«v£ I o p^Ay^ti, ^>f* 0 -7 h 
7 > y'X 7 T 5 W^-X^ClHoA^iitijl I o nT^Atl^ft^o ¥HrM<77 
tXx'J ->^3>aT-^2 0 3W3>/^-?|^2 0«7)IEtlllPff-^-Q p 
fi, iEMif^-Qp <h^tIPm-^Q n i:cor H ^mEE^7>J±L-C3 >/^-y 
mi- 2 (XDJEMXtltis?- ( + ) ^^ffliJAMT- (-) <DmizjEffiM£frlf2> 

mi-m^ (Drnxmi-R 1 - r 4 1 fi 2 cojm 

Sfi^R 2 «h^4<7)JS^ : f-R 4 i:^H@<7)}gtjL^T-R 2 + R 4 <h LX^M^fi 
[0 0 7 8] 

tai 3 (D^mmme ommmffi 1 o o fti±, ffii^tf, mm^m^^^ 

M&Ul d<7)Xtin\iiZ^ lEfflOAy^T- ( + ) U^x{f-S§-V i £A2jU jtHIUA 
^^sT- (-) <Dmmmf±mv r 2 £At!l-£^#^ ZEtiA^tHf-^V 
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1 p*3 ctraffiA^^i*«-^V i n £m7J^<i>MftHf-SHtlI]S§5 O^tiLtv^ 
£o lEtlA^MiMf-^V i p<7)titfj£^>/*]s-?m=?-2 (XDlEMXtJtm 
T- ( + ) kOHCSSlOft^t^i'C t 1 £8M*U MA^MM-^V i 

/<>*c 1 2 *mffi~tz>o 

[0 0 7 9] 

*mt&<7)jtm6 <D&.mm& i o o f«stxr u ->*=i w?w-*g52 f 
»^*5 «t ram t ra«t?* * o-cma-t- * i&hj £*b&i- * 0 

[0 0 8 0] 

*HM<7)ff^6<7)ft!Ji0j&l 0 0 fCI±, ¥II^f')y^3>A , i/-^ 

2 f ^<7)Xtlti t jEffi& Jzmftn^ffi'&kftm^V o p&Xt/V o n£ fr&OTN 
H-Lh7>yx>htL-Hh7>yxVFi: OJSSr&ftis <fc ^Milii 

2 d ^OA;W¥$r$i7Hf-Sj V opfci^Von-Cliili^ft, H — L F7>y 
x>FtL->Hh7>yx>fttl± > 0S&OMi14Cii, t£#£gtfc «fc 0* 

[0 0 8 1 ] 

f jEffiA^SB-fc-fcy h XtS £ LM^ ATjSSH 1 * ') * v h Xtl 
ttS-fcy h/'J-t-y hATjM^'J y7°7D7 7^fit, Vo p 'J 7 7' 

7n77^-t7 Mt^-*: LVo n£'J-fe y Mf-^£ "f t EH 

•rio^r-r^- YzmmLtzitm^ufrmnui g, £>&w±, 017^ 

(C 1 ) fli^r'J v*n>y?v-?g&2 f t¥8flw^ffv o p &=t 

mtE#2 003-3063105 



2 0 0 3 - 1 4 4 7 3 5 ^- v : 32/ 

( C 2 ) ^ * - Km, F7> * 7h%f(0$F®M<r>%&.frmniU lg, lh^)f 
[0 0 8 2] 

01 9 H7j^L7t:^Mc 7 )ff^7^IP[D]g&IIIS§l 0 0 i "Cd, #!lxJ£\ 
@. 5 0»53>|III&« 1 e OgftT >-7°4 0 OA^ffltC, MSft^fkHK 5 0 &ft}JD 
LTv»5 0 HlMS^-'ftlili& 5 0 (2, iEffliJA^Jvffi?- ( + ) K^fr^m^V 
£*U ftflJAlfcSBT (-) i:i20ii|tEfiVr2* i A*$^ lEffiA^Mftfj 
M^-V i p^J^itBA^MSMf^V i n7&*tftfj$*i*o 3H&«^kEIK5 0 O 
IEffiA^lMKjff^-V i ptB^tMt!jT>-7 0 4 OOMJA^T ( + ) fcOMtc* 
1 Ktl HS&^ftlBlK 5 0 <7)$*BA^!Mf-Si- 

V i ntti^ t^»jT>-7 0 4 0 O^UfflA^jSTP (-) hOf^:i2«^t^°-> 
9 C t 2*«fi|fil$n*o 
[0 0 8 3] 

i> > ^EIKgB 1 e <7> AtJfflO UHSftm^tlHlK 5 0 5Htin $ *l 
"O* HJfeO^gS 6 <h [b]^U. H-L H>-/x> kL-H ^>yx 

[0 0 8 4] 

(H*fc<7>B38 8. ) 

(12 OJi, *!§0^c7)»<O7T^8cotIM[IlS&co^W— W^^t7"o^|t 
«b<2> o 

in 2 0 iz7FLtznm<r>MB8 <r>m.mm%k 1 o o j -ct±, mm^ms 

KmLtzmtfiR f Ci »)iffl««fV o n^'jf3t$tL^Mtb^JT>-7°3 
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^-v: 33/ 



frft&Zm&ir&titrxDl&tiLR t £ifc^jK»*SLfc8b5-|Hl»4 a ^^m„ 
[0 0 8 5] 

T>7°3 OOflJff^At L£it£\ Mttl^T>7 0 3 0 60A^t£#CR i , iJitf 
, XJJAV i l^tt^^liSAVo, fc^Va^lrli, -^m^ (1 

8) , (19) , (2 0) <D£niZ7f;lrzttfX'£Z>o WStrii, 

R i=Rf / (A + 1 ) • • • (18) 
A V o =-A V i * A •••(19) 
r=Ct*Ri=Ct*Rf / (A+l) ••• (20) 
[0 0 8 6] 

$*L4 0-C^Hf^§v*ffitz*i), I^tr Oli(ifiJt#A<7>lI£fflv>Tl£3f 

53-**^->*c t ugcyyum^ttWHSffl^gLR t^i^n^ot, ^ (i 

9) , (2 0) li, Mit (2 1) , (2 2) OJ:oi:^H ? t^o 
AVo=-AVi*Rf / (Rt+Rf / ( 1 + A) ) 

= -AV i *R f /R t •••(21) 
r=Ct* (Rt+Ri) =C t * (Rt+Rf / (A+l) ) 
= C t * R t ••• (22) 
[0 0 8 7] 

±ffi L/cifc£ (21). (22) TM±, 5pJ»AOffi7&*i* Lfc < fc&fc 

, m^i4g#s a v o ofiis «t ifWrtnn®. r wfi * jggj & iehoib 

[0 0 8 8] 

it$n^»MtiitiT>-7 0 3 o ^tti>^@rai comets a v o. *s itr 
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[0 0 8 9] 

(11^19. ) 

m 2 1 iz7f;Lf2mm<7>fim9 <Dmm®& i o o k-c<±, $ix.ti\ mmmm7 

K^LfcififfiR f lfei^Rf 2CJ: ^JE+i^^-^v o p ^*B^5Hf-^ 
Vo n^'Jfit$n^MKlT>-7 0 4 0£^U fOifi7>7'4 O^AMJCM 
EHH-SHtESS 5 0W^p$n/i^5tIlIMl i Uisi^T, AM tt^t^'y 

?c t kdxum) izwftm$.zm&i-z>tz)i6<DmfcR t i £i:?ij«mu i^i 
tc^+t^-y * c 1 2<D\ij\m^k5tmn.*m^%tzfr<DmiiR 1 2 

m CIS L 7^i^Hli& 4btiot^ 0 
[0 0 9 0] 

[0 0 9 1 ] 

10.) 

m 2 2 1±, ^mcomm^m 1 0 compius&om^^-^j^^i-^n y 

El 2 2 OflPEUfS 1 0 0 1 It 1?iUf£\ il<7)Bi 1 <7)ftP[IJi& 100aCi 

ttmLtzm%^& <o , mmm$& 1001 co^m^n 1 1 -chu m^at^n 

oigiH £ ©J Pli" Z> @ j&7Ht £ *i T v> £ 0 
[0 0 9 2] 

0 2 3 (i, #!§^<0^fe<7)^ 1 0^fIP[i]I^c7)«^coSlJco-^!l^^i-rn y 
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^-v: 35/ 



H2 3?>*ISS!II]B&1 0 0m(i, tf!)x.t£\ Hi&^Bl* 3 <7>rtP0{£ 1 0 0 c \zte 

a zwftmffiM i c <7)^sm^T>7°3 oomtjc^jLim^j^iiii^-^iiti^T 

, ^ffim^T>-7°3 0 <Ditit) IzmmzmXR o^W^^t^z^^cDay 
[0 0 9 3] 

H 2 4 (i, ^HrH^O^O^tg i o OflPHJg§ <7)if ^ hlZ%\l<D-m*7F-t 
M2 4 commmffi 1 OOnli, ®JxJ±\ ^<7)f^8<7)mPIHi^ 1 0 0 j 

^z-TBm&Tizmm-t&mffi ih^^mi-) zwmLtzmnx-h*) , mum 

g&l 0 0 n^f^m^l ntli, MtB£lT>-7°3 0 Oj^t^tfCS^-R f K 
&}Kfflfrmt}M$S*—fcm&Tl,zmmir&£zi6<Dy'(*- KD 5&J:<7D 6 * 
#^^^fp]C^Mi-^>-<!:m: *K f^tHtl<7)«'liI*SlJPli-^lll^'ft1jp$n-r 

[0 0 9 4] 

0 2 5f±, 0^mPIIIi^<7)|fiS;co$7t:SiJco-15!l^^i-r 
n y ?m-?$>2>o 

HI 2 5<7>*tp[IIg§l 0 0 o<D'&kftm&U3XlZ, 0Ox.(£\ Hi SH^L/i^Ji 

<D%me> <vmm®$& ioog ^^tt^^nnis^ ig©r>rt-KD2, d4<d 
^t^cd^*- kd £ m^faiz&m-t Z> z\ t tZ£ o . 

[0 0 9 5] 

@2 6ii, ^m^mm^mA o<Dm.mm<nm$L<nzh\zt tzm<D-m* 

HI 2 6 <7>flPH]£& 1 0 0 pCO^i55-lU]^g|5 3-e(i, Hi 7C^U:«i 
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^- v : 36/ 



<r>m& 6 <7)*tP[I]!& 1 0 0 h kZ&tf&fflifrm&W 1 h«h7>^H4W3U 
**ffi|-C=J W^-**^ O^ZEMATjyrai 1 ( + ) fcOMfc, S^mBEV r <h 
OWUtb^41ipS*— ScfltJ^TU«iJIK-t-4^i60^'r KD 5 ^ML> 
y^n2<D3l/^fli:3Wil/-^^2 OOHHA**^ (-) tOMt 
, I$t)EV r settJaTU«|Ri--6^a6<^r>f KD 6 

Sr»«1"*Cfct3j: »), «^ffi^O«(BS:ft(IRi-&ia»* J #ilP$n-rv»* 0 
[0 0 9 6] 

^IPHJ^UA^-r^/^WX-ff-^V i OtgfgffiA V i f4, HTU-1e-C*-5 t(4R 
<bt\ Hit 2 $l;Lf4\ 023 

<OfcMm& 1 0 0 m<*>«$3*|IIf&g& lra^ 'tfrxm^V i <^»SfiA V i 

i OSfBI AVi^K^^t, jMtti?J T > -7° 3 0 T^fP L »K 

H 4* & if&^^ab & o 
[0 0 9 7] 

i cotgipgA V i * s ^§v»J»^o|K^|HlK«10ffi*«*B*-5EffiJATtw«y|Rt?# 
[0 0 9 8] 

(isjfco^sg ii.) 

*$kM<Dfm 1 1 <vmmm& iooq (4, $i;U4\ is^i§3 <ommmn 1 

00c<DH^f'J ->X3 W?l^-*gB2 c (C&^T, -g-corr 1 0 
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!WM 2 0 0 3 - 1 4 4 7 3 5 ^- v : 37/ 

[0 0 9 9] 

127 <Dm.mm$h iooq -cti, ei 8 tc^ tyzmm^mm 3 ^inni® 1 0 0 

c Ot:^7"); ~>*n w?ix-?*R2 c tB^j £ iE'Jf it £iir£i£ 1 ^ffiJ/CStT-R 1 
tm^T-R 1 a t^/t^PR i b liftmLfzbniz^Lxm^ZB.mmWi 

■i ir— K D 9 & <fc ZfD 1 0 ^ILTtXf 'J v^n W?l^-^2 q <b LT^ 
[0 10 0] 

Ei 2 8 fi, ^H0^<7)»<7)^ i i (Dmmm^m Mw-m^^-t -ru ? 

El 2 8 <7)flPHIE£ 1 0 0 r "Cl±, EI 1 1 tifzmm<Ofm 5 <Z>&gR!l3J$ 1 

fclomtfc^R 1 ffil^R 1 a trnm^-R l bK53-#JL£k<7>«M 

ITRla tmmT-R 1 biOiI,St, JSSl^T-R 3 a fciStftS^f-R 3 b <h 

^fSj^M^n^ ^ KD 9 & <£ O^D 1 O^iLttXf'JvX^W^ 
-?SR2 r t LTV^ 0 
[0101] 

IU2 7 U^Lfcn W^-?fitT- 1 0&&^(iHI2 8C^L/:3>a , 1/-?| 

, fcXir'J v^=r>^l^-^3B2oai^i|lS^ibi-*fc, ^ (16) iJctD 5 ' 
(17) K^Lfc«fc-?K, UJM^t^f'J W?l^-*«|S2«>« 
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^-v: 38/ 



Lid Zbizte&o 
[0 10 2] 

(®2 3, 2 4-Cli, KD 9&£ZfD 1 0) £12^ C t Ci «9 , 

[0 10 3] 

&<dx\ *nnmm<nmm®ffiitmmm&(v^M^izn Lx^Lxmftir & 

o 

[0 10 4] 

mm<w$m 12.) 

h 2 9 ii, ^m^mmmm 1 2 ^^[n^^ft^o-^j^^i-rn ? 
n 2 9 iZTr.tfzmmm^ 1 2 ^fiii[Dis§ 1 0 0 s (i, mmmm 1 

<7)ff 1 0 0 a a tc&tt^^XAtiV i OA^gKU, 

(LPF) 6 0 ^# ALtM@ra5 a i t/«t^^ 0 
[0 10 5] 

m 3 0 ^m^mmmm 1 2 ^iPniK&ois^cosijo-^j^^i-rn y 
ni3 0 ^Tf.Lfzmm^fmi 2<Dmmm^i ootu, mmx, mm^ms 

<Dmm®3&l 0 0 j <7)|{fi5MHS&^4 a H&lt^^uxA^V i OA^^C 
M&yjfr?- (LPF) 6 0^}fALtMM5 bHMt^^o 
[0 10 6] 

03 lfi, «(Dll<7)iil 2<7)tli^lUi^c7)ff^<D$^tCSlJ<7)-0ij^^i- 
7'D y ?mXh& 0 
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El 3 1 l^LfciiOfSIl 2 <OftsBIII8& 1 OOuli, fllxtf, UMOltms 

<n>®mm& i o o kofiSfc^ms&SM b K-fcit*, ^hki -^buss 5 o^t, 

WfiLR t l *5iTOR t 2 twHC, iSyyui&iSaa^ >r (LPF) 6 

0 *nXLX®Lftm&US c t L7t*JST*4o 
[0 10 7] 

»^EIJ»»I±, * (HPF) 

n CW@»i: L P F 6 0 £#A1"£ CtCJ:^ ^SSfcffiJSffiWJfcOSiW 
[0 10 8] 

mm<DMm 13.) 

El 3 2 K^LfcflJfcO^Sg 1 3 (nrnmUffi 1 0 0 vfli, x. Ci\ E18H7jtL 

tzmM^m^ <Dm.mm%& 1 0 0 c n^tt^^r- >; v*3>/^-*g&2 c * 

U- ^SK2 v Ltv^ 0 
[0 10 9] 

El 3 2 <7)tlPlalS& lOOvtlJ, * x V v * ^ V- ?U 2 v <omW^M 

mme nmxts^ (-) «55-mMn c«m#v 0 n om 

7 0 Icjstt^iEfflm^JV h p fclEflJA^jSr?- ( + ) tz&mLxt&fbtizmi 

<Dmmj-R 1 1, -e^iEfflijAt)^ (+) 1 o^mmsfiv r 1 1 zmm 

U 8 0 (±, iittl^fflii 7>7°7 0 <75lE*@ffi£l V h p £> «t OSMffi^ V h 

n&iEmxtjm?- (+) ^i^iBijA^^T (-) t;««E$tL, mmmmmm 

[0 110] 
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40/ 



m 3 3 tiZTFL tzMM^fZW. 1 3 (vmmmffi i o o wtu, #U;U£\ m i i 

Lfc|lifeO^SI5 0tIilSIIIl&l 0 0 e K£tt& t^f'J 3 W< V- 9U 2 e 

* , mmvtmimu 6b t mm i^ov&ym 9o^:»iuuf'j^3> . 

[0 111] 

113 3 cOftPdJl^ 1 0 Owtli, tXf'J ->X3//^-^^2wOiIfti 
#«F»6b7&», MfflA^Sf (-) ^^Ml c»I»|fVon^ 

7 0 H^tt^JE+imTJV h p tJEMAJjttisJ- (+) <b £^3*c LTI£lt US 1 
O^m^T-R 1 -e^IE1BiJA7J^ ( + ) fc^Elg&gpi eOiEW^S-^V 

rv-fi 0 icio^tifflaitiv h n tpMxti^ (-) tzmmLxmtfhti 
zms^mmi^R 3 ^ ^^^jiiatj^?- (-) t^nis^i e<7)^»^ 

ffi-^-V o n<7)m^<b^«MLTlStt'btl^^4 0«*T-R 4 

o f&Sl^«}&S&9 0(i, !^a«S^#ffl^lftT>7°7 0(7)iE+im7aV 

h p&iOSMtti^V h n^IEffiUATJ^T- ( + ) ^ct^AfflATJ^T- (-) « 

[0 112] 

Isi^lH^fgR 6 a££v>f±6 b^jov^-r, ^)VMt^V i Z'&kftLtz'tikfrm 
[0 113] 

::t?, *nWi<Dltm<7> <t •? K t x »; rr ? ft 2 
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m&rf& < , mnmm 4 w-csyw l r # tz 2 ai^ ^r')->^> 

0 i:ffI<?)iIttifM) 6 a uMi 6 b t . WItli^wr»IU^i^i 
[0 114] 

L^E CL^fCioT, f^amtl[IlS§(7)|^^u^^^TT L lx^ ;w & £ v> (i E 

$i5tllj&g|n «tLT(i, iii|is<7)*§; &£v>(i, Wfi'U T *mJ± 

^lx-?gK2 S&31*Stf5M38B 6 a&£<Wi6 b t\ lll/^^M8 0& 
& v m 9 0 <b iz frm i" * - £ ^ , #!] x. ii\ ^S^Inf^OT 6a*-5H±6b 

^13 8 o&&wi9 0 *&*mmzi%£-t2> v^)\sm&Wttfc<n>mmzm\tz^:hz\ 

[0 115] 
[0 116] 
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HI 3 4 C^L/:IlOfi 1 3 <7>*IP@j& 1 0 0 x T-fi, fclxJf, HI 3 3 tcjj; 

l n * r- >; -> 7s n > / < v - ? 2 w <nmmtt.m%nu 6bi:^t, i^s^s 

[0 117] 

in 3 5 ii, Ei 3 4 <nmmtmMWU 6 c ommt^^-^j^^-riui^Ei-e^)^ 

o 

ei 3 5 <7)mmvimm$n e c xa, h =7 > V7 7 t 9 1 t 1 0 , *s#lr e 1 <h 

Re 2, &cfcU<\ iRi/>&**a£I 4^fE*c^tLfc|£]S§rn 7tfAt)U8'Z'&t) 
, h7>y'^^Tl-T4, Jfit^R c 1 h R c 2 , flfcv 11-13 t) s |£ 

[0 118] 

El 3 5<7>HIS§-C{±, n^^^tl 4 <b I 1 t<7>M#£, I 4 > I 1 -C&& 0 

t&mfmz&n-rzm&^iz, mi%(Dm.\^&&mtirLi muRc 1, r c 2 
Ucto-c, v;tn-rv^^v^ij<7)^R c 1 , r c 2 izi>mMmti*ifc-rz tx\ z 

tz, I4>I 1 &<7)-£\ M^jL^^-^^^^tLTv^ h 7 > V7 7 T 3 W 

MM iz £ o iE'Jf 311*^ 9<7)tht}^ mi £ & £ <?> A^ m)±^ 
X 1^ v v 3 ;u Kfili, mfiR e 1 <h R e 2 <bn#W;i£^mi I 4Ci •) z\ 

[0 119] 

xJ£\ El 3 3 <7)mm®3& 1 0 0 wOf^3g^m#ffl^ft!)T >v°7 0 «A*/U T 
X(i, ^7>0S§^1 e<7)il)7>7 0 4 0 (Diitfj'U TXOf^^^lt^ ffi 
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10 12 0] 

(di) i&a^m^aj^A^wfcjEffia^ajt^^Ki-^cit^ib, ma-m 

o 

[0121] 

mm<ofm 14.) 

in 3 6 1±, *%w<omifov>fm i 4 ^mpos&^ts^o-^ij^^i-rn * * m 

03 6 Ltzmife<DftB 1 4 <7>&mm& 100y T»±, 00*. tf, 08C^L 

tz^m^mz <^mmw i o o c tc&it&nxf-'j >^v-?g&2 c<o 

[0 12 2] 

m 3 7 ji. ^mmmm^m 1 4 ^^ipujgs^^^gijo-^j^^i-yn 

i37 LtzMM^MB 1 4 <7)tIPIH£& 100z Tti, #!l;L(i\ [1 1 1 Kjf 
L^Hi&<^f^5 0^SBIaIKl 0 0 e KfcltS tXr V n ?U 2 e 
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^-v! 44/ 



[0 12 3] 

mz.i£, m 8 (Dmm®& iooct% iem mm. 1/100 £?#&^< , m mm 

#l R 1 = 1 0 0 kfi, SI 2 (DWiim^R 2 = 1 knt LtzmSftb, EI 3 6 <7^t 
m®3& 1 0 0 ytli, Rla = 9kfK Rlb = 9kn, $2^ffift-R2 = 
lk Q, R 5 = 1 . 1 kn%£'t1-&Zt-?m-jEffiMml/l 0 0£l#£C<t 

^-e^^>o of 19, 100 k n<7)'iS3i^nffi^i-^^Ji:Jt^ 9 k n<7) 2TOJ& 

lOOztl), &m<7)mZR 1 a £ «t CTR 3 a , R 1 b 43 «t tTR 3 b , is X 

tT, R5^yV-m K&m-t &ZtT-±& %m%¥c zn&zt &x § £ o 

[0 12 4] 

nmtn'jrmt&ztrfx^&o Mz.i£, nnmm3 <Dim®& 1 o o c-cj± 

^f'J ->xrj >/^-?g|S2 c<7)'JfitJg^R 1 = 9 9 kf2 (^lOOkn) ^ 

<nmmi) t '&m~t>:z><n\zit'<x, -^mmmmi 4<7)mm®$&i o o Y xiztx 

7-*) "s7,ny^\s- ( 2 y ) O'jf ilffi^R 1 a = 9 k H (ftlOOkn) > 
Rlb = 9kn, R 5= 1. 1 k nfrO-g-itl 9. lkfi (ft 2 0 0) 5^Mfi 

[0 12 5] 

mm<vfm 15.) 

[H 3 8 & i trig 3 9(±, $P^J«l|l 5<Z>«PII|g&i;:i3lt&fc*'r , J 

*-7h7>yX^, C-MOSOFET (F7>yX^) Ct^tifct^ 
cot^-r'j vxn >/N°l^-^g|5<7)|ilg&0iJ2 5 1 , 2 5 2 ^^lti/^ 0 
[0 12 6] 

El 4 0 i3 X Vm 4 1 t±, *^<^1IM^<i?. 1 5<7)HPH]j^Hiott^ af'J 
v^n>/^l/-^^<7)|f^cogij(7)— #J£7jrT[I!i&II|-r£>«K Ell 2t:^L^Il 
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^-v: 45/ 



C-M0S<7)FETCl^x./:f^t7f ] J vXn 
<7>[Uj&15!|2 5 3 , 2 5 4 ^Ltv^ 0 
[0 12 7] 

HI 4 2 ~IH4 4 (i, ^5&m<7)niMcoftB 1 5 ^lUTOH-fett^ t: X-f 'J v X 

lOHXf U ->X3>/^l/-^^!iC-M0S^FET^ffl^/:CH^, £ 
U C - M O S O 7 y ^- [Ui& £ v£ffl L Tff J£ L tz^^<D t: Xf 'J v X n > /<? V - 
?SI$<7>[IIS&#|J2 5 3 , 2 5 4 J^LTV^ 0 -lOHIi&ti, mM^W. 6 OH 1 4 

10 12 8] 
[0 12 9] 

ie« $ n fc«53nii&a&* x t- »; v * 3 > ^ u - 9 $ * m-r z> <t ^ k« j$ 

[0 13 0] 

±ffifiO*ffiL#v»|tV o t h H^v^iTfifJJmffiLiv^fjSV o t hL^gii:^ 
»1 O^mSEfltV r l#JT**^K(i^nJ^Hif<7)H/L<7)^a^l«^^LT{ii 
2>U §fe3S*tSg*R|E$-fr*X*35 J ±f£«mEELSv»ifiVo t h H^v^iTfilHJ 
«EEL#vHlVo t hL4rjSx?tl^tciE»jl»f^OS»*m: i)ft.j£H»a*«88* 
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[0131] 

^v^r^/iit, ±m®mi± l # v^v 0 1 h ns&^izTiiLmmj± l & v>n v 0 1 
mx § tiff «t < , tikftsfcte ttx i$mz/imB<7>^irti<D 9 1 -fx u^o 

[0132] 

o <z> rt*, Jt«! W o * / < v 9 m ^-±i flit? ^ * ffl v » 
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